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BACKGROUND OP THE INVENTION 

5 ! 
1 Field of if* ifwtntten: ; 

Ifte^pffM>*fll.tn>i*ntton mytns tn a novt t glycoprotein rK)8flg8afoq.ectiwty.of^it).ttnQ-comptomcnum&atatoa 

cetf membrane ovrefe ahd to a gent coding ih# glycoprotein. 

i 

K7 2. Description of the Prior, Art 

Comptf rnent fl * reaction system wh>ch Bicljees a group ©i proteases being present in bipod and body 
fluids, m response to in<je$Jon oi eicgeneous tnon-seii) substances -nto the body, activation of tne 
* complement system will take piece and pari ol complement components that heve been deposited on the 
exoganeoua substances fnl then actively eitrrtnaie tnem by. for eiempte. facilitating phagocytosis by 
1$ pheo/xyie as wait as *iOuC*>g *rvr u r* Cytoxan furthermore, va/iou* pept4e rragmenis wr*ch nave been 
produced *i the pathways J of ma complement activation may act upon a variety ot ceite Thai 1$. tr*y M a 
activate rymphceytes and promote migration or neutrons and degradation ci mast cam irereoy tak-ng 
per m dr/eree immune and inflammatory -eactione 
Although, complement may promptly reaet wttp foreign substances. <ts activation dota noi procted on 
£0 AvICicg&ui r »ormii ChWb. if* inriiiwnaiory p*ri» of soer. frseaMi «i ( h# umatrxi artfinni. sy*;*mtc iupu» 
erymematoeue and g;©meryio niprvtt*, howev e r it rs generally thought that complement recogmm a sett 
tissue a* 1 foreign ona and raters with cat: membranes of the a«rf tissue Consequently, complement may 
tndwee mliemmatcry reaction, ana at the sama timt it may facilitate prwgocytova by phagocytes 0' cause 
cytotysjs. inereby '-esdmg fo cytoioncity and aggravation ot the nrammatory condition 
2$ in recent years. ?t haa oean shown that prola ns wmch are capable or euvoiting setf-comoiemeni actrvaticn 
a/ap/esentoncei>memerane(Mo> :mmunoi. 20 i233-'236 1 19631). several oi wNch have bean identified as a 
protem having with :nis function For eiampte "Decay Accelerating Factor (CaFj with a molecular wetgM o* 66 
Kd (J £XP Med . 160. '559: U?8 1 19841) and nemotogoua Restriction Fac:yr (HRF) witn a molecular we»gnt oi 
65 Kd \PNA$, 83 697S-69T9 ( 1936)J nave been ocuinad is comptamem inhibiting factors presani or 
X human caH memoftna p ?ac»se 'onctiort Oaf ana h«f m vivo, nevemeiesa. has >«an not yer ctar>tiad tn 
da:aJ j 

The present inventors have siuovd to 'mo a n*eftO'art oro:em capaoie o) .nhiotimg the compte-neoi 
aciivaiion on ihe aerr-cen memcano. besioes the above lectors 
Previously. :na praaant mvemors prepared a n^mce' of anttbMv-prcductr^ nyorioomas by tybr-dumg 
05 sotaen cal!s !rom rmca immuizcd with human erythrocytes wtth mouse myeloma :vits (P3UM >n the pr«j«nct 
ct potyethyienegtycoi. These hypnaomes were reoeateoty screened ;o soeci those producing en artiouoy (in 
a supr".atani of culture •ntdium) wnicn causes % emorys* 0- neuraminidase- oretreaied humar erythrocyte sm 
presence of human comptem«.-i jucceed ng in c=cntng a rypnacma DrodjC^g suO r?*onoc:onal antibody 
w^cn *vas desigr^tetf as tf5 (Proc Gen Cont Jpn Soc Immunol »7 498 V-W\ ana Aesiractj Sy^cos-t-m 
40 on Complement 24 180 (h 96*1 • " 



SUMWAflY CF THE INVENTION 

*$ As a result o* an ei1ens>ve *esaa:ct -n an an:igen 'ecognuco hy IPS ant body, ^he present <nventor$ nave 
found as :he ant^tn a novel giycoprotei *nn a molecular weigrt of iO>7i <d wn<n <s oisimct f-o^ *h« 
□reviousiy reported compfere^t-»nhibiiing ladcri 

Fyrirermcie. it order to mBss-produce s*d gtycoprote-n by recar-d-tai! Ona lecnnique. the or»»em 
inventors have successfully iso'ated a gene cod ng tor the gtycoorotem The present invent ons have 'hus 
50 been completed i 

An object of the present invention, therefore is to provide a giyccproten oe'tved 'rom hur-an ;ef 
membrane, cnaracterued by navng » moiecuiar weight of 20-25 ko as es:imatoO by SOS-potyacryiamrce gei 
electrophoresis ISOS-PAQE: by contjiniro N-giycos.oa type carpohyoraie and o^osphaiidytmontu. jne by 
possessing activity ot •nh>pi:mg ct> memorane damage caused by complement 
53 it * another ob|eet of flhn nvannon to prov-oe a gene cooing fo* me aoove glycoprotein 

(I »s a further o&:ect 01 inn n*er*iion tc c f cv;de a me'hod 'or r-.e proOudion of th^ giycop'Ofein jnc gene 
coding therefor. i 

i 

ft? § a !| F DtSCaiPTlON CF *m£ ORawinO 



F*cu'e 1 illustrates :he arrtroaciC Serjce^ce r* 'F5 antigenic*? n 

i 
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Figuri 2 i^owt tn. bate Mfluence of cONA coong the tFS antigen oroten. *htre* * reprtstnti 
tht comD*tm.ntt/y cut jaquenct to the upewr base sequence T*. last TAV reprtstnta t terminal 
eodon of tn. cONA. i 

ajgvrtOahowem.bwatCM""^ . 

Flour* 4 « • photograph* preaantttton of electrophone we pal1trna (12.5*4 SO$-PAGE) Of an 3 
•ndo^ycoMOaa* F-lr.eted it) end ir untreeted (2) lampias of the gfycop'ota* provided by IN. 

""flgurtS Huitrattt attritions of tho o-ycoprott* of tht preathl mvtn'ioft from the call aurtece ol 

~FPFCC^^fi^cg g gi^Tfc?-»ntfeAiwO C^i { ) ; _ 

ThO KM curvo I 1 m WW Figwt 2 reoreeents a negative eontrol. '.a. r^ipacinc tfik^t^n-O? 'f>- 

FlTC**tba4ed movte igQ onto MT2 ceHe 

Ftouro 6 »ho»a tut mrt^itofy activity of in. glycopictain of !hi* invention !•■•) on humwi 
co^^nt-mteiattd htmchjtis ol fluw PS fYtvocyie*. compered w.th that of bovine strum aJbumin 



• Figum 7 and S »nO* tfclion pmrn* on revarse phas. high-par-efrrance liquid chromatography, 
wtttft The absctsa rtprtatnti the ehjtion tra m nwmtee 



mvifinto tMOomtm of THt invention 
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Tho invention ha*tan.r bo jSescribeo tn dtuii 

Tta-af-casr-ea'. eecordino ro tht p*tseni invention may bo prepared from human calf mamoran. aa a 
,iari.no iatanli mch as that" for oamoie. of ho™ aryirwyiai. *mp*oc*as, -*a«caar-««Sotf»W of* v 
lurnar etrils e/>d normal human ct|l -inta cf any of thaw ceil origins Human :a!ti. 1.9. human arythrocyiaa 
eoMctad bt c*ntniugatK>n (at 500 * g for '.0 mirures appro* ) are washtc. for example. *ith Oulbtcco's » 
pnTaPWSOuff^tC Ul.nt iN.ssu. fWmactutic* Co.. Ltd . refer* 10 tort*** as " PBS" i and Oiarviplto in 
* hvootonie aoMion or by othtf means iucn as d-s/upnon «t(h n.trogen gas pre aaunxatKJn. To tht atnjptad 
ctnttmnfttn thus obta*ed. a hypotonic sofcuon. a g.tO mM Trm-HCr buffer (pH 7 3) containing X mM 
irS^ny..^yf Kuofitfi iPMSf i (S.grna Cn<m,cai Co.t ard i mM EOT A i» .ddeo and m« m»i«rt .* 
^iXgaoTat 5000 -10000 » gfor SOrmnuits aporo. .). This arocadufo caoaatad to obtain a ceil mambrana jo 

frt Ma^fcran« o-cteift rray oa mar aitraded Tom the washed cell membrar* 'ractw tnu$ orapa/ed «rth the 
.bovo^antcnad buflar scMon furner conia.ang a dettrgen:. • g. f-N-cctysglucoside (Oojin Co.. Lid.) at a 
conceniraton or about 1* e- an fcrganc aoivoni. e g apofovmatey 20<Vo (vvi butaroi Ammonium su!lat*.a 
adid to tra ^a^nint mambraneipreie.n extract, and int orote.r fraction prec^ianng betwwn 30 and 60* a 
saturaton witn ammon.gm sjftatt u ejected Dy centrifugal 

Tha above 'racdon of prwtpttate *.th ammcn.um suttata .5 dissolved <n a sma<l amcun. 01 the abev* buffer 
soUition and tM resuit*g »o»uf.on ts suDrected to an epp'opraie ccmoinatKsn of column cnroraioc/apnies tc 
obtain a porrfiao prepa/alior of tht giycoprote.n o- tht oresant mvant.on Tht column CnmtlojM 
Sw 'OftM pur.f.c.t.on access -nay -r<iude OEAe-Sapha/cse co^rrn chromatography Mono 
S^Clumr. cnromatogriphy. hyOro«yacant« c^n ch^matography. ohenyjechercs* CO«mn cnroma.o^ 
oraonv and TSK200QSW (Toaoh tnc > coiumn chrorratograpny Inmonory act.v.ty 13 hemoiysis of gunee o>g rao 
calls L r^rnan eompitmtm may oa taken as an .rdicitior of :nt ourtrcahon degree 

Oih.^« ma^int giycoprcie.n may be ^.a-ned n ,h. ^ ^mner Afth,ry Sepnarose > » 
prair.Tr. uVut- m^r uU ^F5 anybody oDtarr.d by the mathod stscnDtC m the Proc.ed.ngs of the 
Sc^Z. of Jaoan Society of im^uroiooy t7 496 H987) .nd Absirwti cf Symposium cn 
rrmalnMt 24 ^90 t'967) and tha aDOv*.cmsc'.b«0 immon.um suifale-proopiuttd mtmbrtnt P'ot.-n 
XTTii&iS 10 «i immty chromaiocraohy and elu.ad ^ 0.-M g,yc : ne.HC/ buff iph 30. 
ZZ£ O^^cium and O.i* CHAPS (S^jma Chtmct, Co I tc punfy the e^coprotM of he 

Pftaim^l^ MeanwhH. in ant.body .s freetr 00tair«,la without any mitten from tha Department of 
u,.,^^, Puhuona 'Jnnrarsity Schow of Median*. Fu<uoka. Japan 

^ OOU-n a punned Deepak 01 tht g*ycoprcta* of th. pr.s.r. ^.ntwn 0y£ 
^■lT! y »^a -S2wi Ah.r syntnesing a papi'da w.:r. :rw b.iow-oescnbed ammo acd aequ.nc. 
»-octdgrt « J^^^WJ^m of m. gtyco a ro ! ain ootamtd Cy the maihod descnoed above 
Tf^.^"S 25 an :gG truct^n a aunt*d from the,f antiaara The 

^anT^' Z^^^^ ™ ^ - « C~omatc,,,ny on a co.u^ o, 
said toG-bound Sepha/osa ard .-utto witn 0 1 M grycme- HCi bart.r ipH < 61 

|atlau-C'n-Cya-Tyr.Aan^Cy5- p 'o-Asn-PfC 

(01 Thr-Ala-Asp-Cya-tya ^r ai» v«. 
Tnt gryccp^otein of tn.a mventicn thus oota.ned has «he 'c«ow.ng o«o.fl.as 

Tl j Ft moiecuia/ wrghi n 2C :o 25 Kd as eanmawo o v alactr epnor a a:s < 1 2 S^t SwS-?AG6 . . 
21 ita ca/OOftydraia cnam ccnrami Ngryco*:da type ca'bo^yo»ate cra.m 
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f hemotyve) Oy comptement 

(5» laoetecirtc focueeig w«h AmphoJyne iPha/mecial of pi 3 5 to 10 in the hrsi dimension end with SOS 
PA0£ ;12.5**) undar norwaductive condition m it* t*cor< dimension rlemonsirated formation ol bends 
at pi values ot about 5 0 0na* bend) ano about 6 S 

(6) It has the rolow^g«rrano ac*J composite. 
Aip :2Q.2**. Thr ;S^. Stf ;3. 1 
Ohj;l0**, Qry:2^ft. Afc:6.». 
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LWilO l*b. TyrirW^W^^r 



tc lyt:H*». AfflAOft^ 
Pro.150* I 

(7) (I nei the Itftowing! partial amin© «c>d sequence 
Ltv-6ln-Cya-Tyr-Aan-C*a 
.PfO-Ajn-PrcrThr«Aa>Aep 
fS 1 ^y»-Ly»-Thr.AI».Vii-X-k 
-S*-S*-A»p-Phe*Aap-fia 

.X.LtuX-Thr-lyi-AJi-G^ 
.X-3tn-V»J.Tyr-A»M,yV,K- 
where X represents Cy*0t othe* v-tr* acid -es^ue 
SO The gtycoprottm ot thai prmnt mveniton cotamed as descr.beo above may be *ade wte or for tiamott. tor 

me feflottng purpoeee- j 

(1) A stable pttycttflaJ or mgnoc>Or»ai ar.i£cCy :c z memDsese pfoi*.* wft*h has -rroortint function * 
me refutation of complement activity may be obtained by immunising sucn anim*js as rabbits or m«e with 
the glycoprotein provided by me present invention 
2* (2) Determination Of $H pr«« n ' glycoprotein oca'.ed or tht celt surface e*» erythrocytes, lymphocytes 

or other sols by mo uM of the antibody fo# me u<d glycoprotein manes pcsa'bie the qiagncsis ot ver ous 
diseasesaucn u. foe eiempJe. pernicious anemia, rneymatoid anmms. systemic lupus erythematosus 
and gtomeruiar neonrtti* 

13) The glycoprotein! o< ma present invention may be usee as or jgs 'or me treatment ot various 
X disorde-'i such as ttfleMmetion >n which compierreri activet on >s mvo-ved 

(4) The ui ot me antibody mentioned aoove w be applied to tr eaiments such as mose aimed 01 lysis 
of cancer cet! or elimination o' malignant cells 
One examota ot me glycoprotein p'ovided by me present invents * a prpte.n composed ot 129 airirc 
acids as snown tnF^urei wtio s referee to hereinafter as *tF5 antigen- in me present invention, n©wever 
X thesi whicn are altered by daxet.cn pr mooif-eaiion of some ol the constituent amino acids, cr by addtt.cn 01 
amino acds or other *sbfar as such aite'afons cpuie no -"wmini of the function ct -nhibit^g 
comp*emeni.meotated eel Membrane damage, ^av be .rcuded as glycooroten of litis invention 

Tne gane ceding lor m* above antigen may be e<tmoii9«d by me one possessing the base secuence 
shewn m ?^ure 2. in the: f»gure pnty cne strand pt the baM seqjence s shown with the oooo$«:t 
dO comp^mentary bese sequence be«ng om.tted and expressed cny as *••• 

ONA fragments cf me I gene :od-«g »o- the pr 0 :e»n w msh possesses the function of mh^ung 
comptemem-mediated cell membrane aamage Oy r.t present .nvemior may oe cbtrned by. tor e»am P »e me 



in me screening tor the :gene codihg 'or 1F5 artjgen ruman perphe^al blooc ymphocyte cONA iprary 
humi/i T cett cONA hbraryj K562 ceil cDMA -,brar/ n w -an monocyte cONA ibrary. human psaeentaf cDNA 
lerarv etc may Da urtiiadj a^ong wn.ch tne p'acenai cONA :*rary .$ partx^riy preferaoie These Cranes 
axe purchased from Oonaiach mc The cONA library *ay also U prepared m a usual manner trom any ce.i unt 
eoress^c 1F5 ant^eh * such case. MT-c cDNA .brar/ ard MOLT 2 cONA library are prete'aDlt 

EKnenthta ceh ts mfecled w,m pnage cackagir.g sucn cCNA library, and cutured «cord^g to :m 
mem od "f<im lawa e: :al. t'Expanmemai T^.-^jjes for 6ac:er»ephages\ hvanam. ShotefL Tcayo 
od »-t74 1970) The Osirac cO"A can p« -ea*^ selected by screening 'esuttant P*»du«* 
nybr,o«el,on techn^ue ftecuw Clon.ng' Cod Spnng ^a/oor Latcratory pp. «Wk^ «W « • 
ofobe an o;»ocnucte«f»de reeving a base «tcuence aeducec 'rom me am.no *c»d sequence ol 1F5 am gan 
*T£ ^.TueCnweZcn. • *N» of :r« gena who arxodes 



35 prepared Vy~po*ymeraae che.n reaction (PCPt and 'jsed as me probe ;Sc*«ca> 5?^ 4 ? 7 ^L 9 r : /T 9 ?l\ ^ 
r>^P» f^fTil ca/r^ad gut w.th ♦ Strand ONA pnr-e* CA A/G T3 C/T TA C'T AA C/T TO C/T C J ,j,7 
nuc;eSt.det) correspondinb to 27-32 o« tnc air^ia arc sequence m ^gu-e 1 and strand pnmer* CA a,G G 



C/T TC A/C AA nCCA 1 (17 ngciectices: corresxnd:ng tc 65-70 of me am.no ac»d sequence m ' 
to prepare aa the probe a|t?i op-cgonuc eaioe fag-en* s^own <n F.gure 3 ccrresoond.ng i«r 27 0 J 
«0 am^o acd sequence « F. 9J >e 1 a syntnefc N.gcn.deci.de may also be oreoa-ea aceeremg to me DNA case 
sequence estimated fori me am.no ace sequence ol '*5 anugen. and used as me probe 

Furthermore, tne baae s*quence of tr« des.red :CNA fregmert ma, oe qei.rm nec by propaga! ng ^h. 
onage 'rom a oos^e piaou. on the auc-ment.oned scre.r.ng ,s descc.d by ^.w. e: 
DNA trcm ihe pro F .ga.ed pnagc accoremg * m. -emed c M«r.r.a et a, . Mo ecut.r C ^ 
« Sprv»g rtarwr labcrato^, 85 P982'.. men 3v cot.«g ;ne ON* mo a oJasm-d sucr a* cUwB or pUC 9 after 
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cleeving with, t suitable restriction enzyme, e g. §co ftl. and Hnely by subjecting N to tne dldeoiy method of 
Sang* et al. (Proe. Nell. Acad. $ci USA. 74 $463 (1377)). 

An tumpft 01 It* cONA fragment consutTol a total ef 387 mm pain I base sequence In *gur* 2). which 
cod* for tne protein composed of 126 amino acid* (the 25 ammo sods at nMermmaJ eer/e m a signet peptide) 
containing the partial amino ec*d sequence (26-70) of tF$ antigen anown In P igura 1. and contain* tha antra i 
length of the itrvcturW gene of kF5 antigen. 

The cONA Ire^ment ofciomed u described aoove may be maenad a* it la or after modification of tti 
^^effifttf^^i^-kft ^i w#etftc av a conventional method n the oown»traam of a promoter. The expression 

vector Yrtth ma Inserted cOMA may bo then introcucad into known hoai com even aa 6. co*. yeasts or ananai 

cafla by • conventlonei ma mod. I *0 

The prolan possesimg ina activity of mmortmg comptement-medleted cat memu/ane damage may ba 
expressed by tne above cONA m tne nest caUs. isolated and purified there from by a conventional method 

The pre sen I invention w*J nowj be lurther illustrated by tha loiowing nonlirniiative example* 

i 

Exempte i j H 

|t) Preparation of tF5 antibody affinity Saprwoso 

CNP' actrva'ao Saphsrose 48 {Pharmacia) was sowed in i mM hydrccnicnc Kid for t$-30 minute*. The 
resuming gai wu wasfted rspeiiedty by aspiration on a glass Mar with subsequent addition of 200 mt el i mM 
nydrochtone acid per g o* dry get JO 

7)w-go*w3S"fcer.-»aaaea.*iW» coupling ooffe? (02M sodium hydrogencarbonete aotutton containing 0 544 
sodium cntortde. pH 8.5-* 7), 10 mf per g of dry gaf Tne washed gal was immediately transferred to a "a** 
containing a 'F5 antibody solution a the coupfcng Duffer to imt*te a couc*ng reaction The amount of tF5 
antibody in the reactcn mature was S-i0 mg per mt of swollen gel. 

The coupling raactron was earned cut over -nigra at 4 'C with constant and gentle stirnng. After the raactw" 3$ 
the reaction mixture was transferred onto a gtass funnel to recover unreacted antibody solution. Tha g* 
remaining on the funnel was thenitrinsfer'ed to a ?ias* contamirg 1 M eihanotamme solution and aiioweo 'o 
stand 'or 16 hours ai 4"C [ 

The resulting ge< was :ransfafrad one 4 glass turns) and aspirated !: was then washed by Up<fific« le* 
times with the coupling buttc. and subsequently ten times with 0 l M acatata buMet ipH 4.0| containing 0 5V x 
sodium cMOfiOC Finally, the get was washed by aspiration if rse times using P6S to obtain tFS anttbedy a*tin>ry 
Sepharose 

I 
i 

12) Preparation ol human arythrpcyte mtmorana 

r' js 

tai Waving ot human e.-ymrocytas 

300 • 400 mC of human blood was ceNnfuged at 50C x g tor 15 mmutas to separata r ed cen* as a precipitate 
from a supernatant To tha or*c>o>tats. PBS ^cntammg 10 mM EOTA anc > mM PMSF were addec anc 
centrrfugad at 400*500 x g tpr tS mnutes The resulting precipitate was further washed with PBS 
containing 1 *nM EOTA ana ' mM PMSF by centrrfugetio.i at *00 - 500 * g ?or 15 minutes The scpernatan jo 
was removed to cbtain a prectp*ia:e Sucr washing processes were repeated til the supernatant becamr 
ciear ! 

(b) Hemo»ysiS ol the erythrocyte's and preparatwn ol erythrocyte membrane 

The washed erythroevies obtained m ;a) above were ira.is^rreo tc a fasn containing 3 • 4 f or 10 ^.M <5 
Tris-HCI" bu*er tpH 7 5) conia*nihg • mM EOTA and 1 mM PMSF. here tnalte' re'erred to as butter a are 
allowed to nemoiyie «nm st.r.'mg ovemgnt at 4' C 

The resulting mnture was canir.f jgec" n 26 000 « g for 3C mmutel tc coneci an e*ythrocyie pempra-ne 
fr«c:ionaaaprecipiia:e wfiicrtwa;»re5uspenoeoin butler AandcaptMugedai 25.000 < g for » mruie* This 
process was repeated until a faintly prfih precipiUia of red ceil membrane was ootamtd « 

t3) Solubitaalicn Of the erythrocyte memcrane proiem 

The 'Od can membrane trection ootaired m (bi above was suspended «n 500 m( of butler a conum:ng 
n-ocryi-ft-O-glucopyTanosoa iS^ma. NOG» anc sitrred ove*night at a"C 

The mixture was :nen centrifugeo at ICS 0OO x g foe 30 m-nuie» and the suptmetant was snUaeted. So«'c; 
ammomum sulfate was added gradual in lim-ted quentines to '.his totution while stirring it at 4*C. to 300-c 
ammonium sulfate saturation After corniuefl scirnng at 4'C tor 2 - 3 WS. tne solution was centnfuced at 
10 000 x c tor '5 minute* To {the resUt-ng supernatant, solid ammomum lurfate was added graouafy 
limited ouani.tia* *o SOTi saturaitcn This so ul.cn *as stirred ^or 2 . 3 hour* at 4-' C. and centr.tugeo at '.0.0C3 
x e tor 15 mmutas *he resuttaM precp -tata was dissotvac n a smar v o>ume ot buher A and NOG was addec 
*o a final concentrate ot 0 Tms soiut-cn was placed .n a :uoe ol d.a.ys.s membrane with an taeijsici* 
molecular weight ol 3500 tSoec:riumi ar»c d»aty:ec overrent against butter a conta.n.ng 0 m NOG and 0 . . M 
sodHjm cniorroe. \ 
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(4) Afllmty column cvomaiegrsphy 

A coJumn of 1h# 1F5 anybody art^iy Seone/o*e gel ;&ed voivn-e. 5 mf» prepe/ed as descnbed n ; !) above 
was equalled «Nttn buffer A eoma.n.ng 0.15 M lodiu" C N0«Je and 0 1*3 NCG The seiub^ed "*mfcren# 
protein «olutiOfi P'tpartd in ic> ebcve was adsorbed onto m* co*mn TT* co*umn was ihe* warned bv 
MlttM l f or Mf A ccrtfeong 0.5 M eoc*m cnkyK* and 0 1% WCG throug* I. Subsequently. tOC mi* o> 
buffer A cofttrmno 0 15 M SCdMm cNorKH and 0 »<* CMAPS waa made to «ow through th* column, (wtowtd 
by tUto* with oTm g*cine-MC/ buffer tpH 3 0) comwwig 0 I'M) CHAPS and CIS M so*um cMonrjt. The 
Juata was coffeef* lurf ***** and Qu-cWy nautnlued by ad*ng I M g*tine.HeOH »nr ; P m 9 5> The 
- Tfffgrg - Yl ^ ^-^a^ fm rxn f.a M tcirooh9lOWtrictf» tl *290. a no fhott positive to* prol e* 
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w«rt doom concentrated by ultrafiltration l««ciu»*n molecular we»gM. toooocrtessl and d.anrzec aflewir 
P6S conifcmng 0.1°* CHAPS utwg tr* above dialysis membrane, to oftii* IOC - 150 pg erf the pjnfted 
gtycocroiem of I he pr«sont tfwtntion 

i 

(5) Properties of tT* gryeeproie* of the present .nvem»on 

♦ (tl Molecular weight: 20-25 Kd (12 5*0 SDS-PAGE w*er reducirvt Of non-rtductore ;enflil.on) 
lb) its cifboftydratt cha* ooniema Ngrycoiwe type carbohydrate cna* 

f «N ^ ttVtfycoprotain 1 1 mgrmO ol ma pr esem nve m*n »u bo'eo «*> 50 M / of 2*o SOS .oiuhor 
tor f endogtyco.tfase . .BuMigon. tOO i^cMM acetate ou*r <pH6 or 
W Jo7o 25 M 6DT>MPH 7.«' 50 *f ot 10* Tmc« x-100 (S^l. 10 ^ ol 2^capie*tharoi aNJ €19 
Md M wra added andWttf »<h 16 hours at 27 C tor ruction Upon ccmpia::cn of mo mew. W 
W»S ^SUww acid iowt waa addeo and »t m»:uro wm ailowad to stand .n an <t bam tor 10 
IS^n0.0to « 0 tor 10 rmnutes) Tr* ruuitani .uo.m.:.m .as d»eowo. and m 
J^inwa w u ttirrcflwiw addid 1 m( of cold acetone, then aiiowtdio siand fcs?r. :r tO-fftrwee-a^ 

cemnTuo^" W * STo hCmit t) The >.su.i.ng iwoemetam *.» o.a:.f ded tm process was reoaateo 
« ^rrr^u^ «« *.«M«d M SO.ut.on .or SOS-PAGE J^" » 

wu bd.ed to/ 3 minyias and Sub^ted to 12 5^ SOS-PAGE A control «>s prepared h» the ^ r " 
IscrSeS l above e.cspt tna: enc^ryco*dase F wa» not coni*neo .n efcee reecfon Trv, result cemented 
tria. the wyccs.dase Mrntto had grated as a band m by ^cu. 
0 5 Kd to i.ne io*r§f.moiaicutarHettgnf s<de ccmp*reo w.tr me control .F«g 4) . „ 

X « riu mui -noicatad mat trie gr;coprote.n proved c> me preset .rvent on con t »n, N-g-vcos.de tyoc 
CVOChydrate chjm. j 

„ a na«."fl 1AM 12077 iceo.Crfl to rrw mntwd desereifl .« - B^em ft; 1.17. MMI. 

'^^v-rMrTc^:^ - - - — - 

Puff C^.cal» L» 1 «r,.,r, n g S *M rr^nevum ;C -M ESTA .r< ^0 " « ^9 " ^ „ a 
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mature. 1.0 mf of Veronal bufftr containing 40 mM EDTA and 0 i*b gelatin «aa id0M and centrifuged at 
'00 * 400 i Q 'of 10 nwutti. The) resulting supernatant wti tptciropnotomttrtc^ analyzed at .A«m. lo 
determine the percent hemofye* olefin pig erythrocytes by hwman eomctemenl. Bowie wwn il^fnh at 
11* seme concenlrtOon wee usad.for control * place ol the grycoprolem of the pment invention. 

The guiee p*g red ceH namofyaia *•» mNbiied by 900* in the presence of the gtyeoproteel of m«a Invention 
added it • «naJ concentration of t jig/mY. The results have ndicaied that the gtycoofOtt*n DWdrt by the 
present mention ta adsorbed onto the erythrocyte membrane and tfhibita corr^fT^t-medieted C * darnege 

-M L 



1h *«n « i*. cow-descrbed synm.c Mt H.ct. .7 » mgi .as delved n 37S uf ef 0 IM sod £ 
pnospnate butter <pH 8 01 and ;i» o« tut abcve-eticifieo *L-< teuton w«i acced «o aech otrnt 



SO>uttcn ; 

Ltu-Sin-Cyi T y r-A*r-Cys*Prc-Ai>"-Pro 
(Dl Thf-Aii.A$c-Cy»-Lyi-thf Aii.Val 



To e en «£U nitres \*t« »*• »u ce.yd. .S**.. soW~ -« ~ j^,?^ 

tS rw.as a- room iem 0 er.;W 5 u/ o< 25** gn,ife.aeny«e so.ut.6n -as ao-ed u «c m».i.r« 
aiewed to st*nc tor i$ m:nates a( ■oom lerrce'ai^r* 
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1 9 1 laotitcinc pomi; AnafysiS was earned owl by isoelectric fOCyl»ng with Am0^oh^ - (PfM^wg«h^^e- 
10 in ona d*nensien and by subsequent SOS-PA3E (12.5**) under non-educirve condition m Ihe second 
ovnan**on and oemonatrated the formation of sands at pi vetoes o» about 5 0 (main oano) and about 6 5 

(tl lit am*>o acid compcaatton (using amino acid autoanaiyzar): 
Aap;»2^. T>ir;0.9«*. Sajr:3.l«»J. ! 
G»u.10ft*o. a!y:22*« Ala,«.2**. i 
Cyal».ea*. v«:4.9Akj. n».i 4^. j 
Law.'O 1^. Tyf;8.i*b. Pna;S4«* j 
lys:9t*8. Mtm. Arg.3C*o. 

tgj us partial ammo «:d stoutr.ee ^ ^ 

About 20 ug of tba gfycoorotein obtwnad m tdt aoova w« sjbiactad to a wr aa pnasa high parformanca 
nqmd-chr omaioo/ap*»y u»*ng a •B*t|aro©«d Butyl* COJurnn (0.46 a 25 cmj U.T. Baktr) and tiuttd with a hnaar 
aradiant of from OAo 10 aetioniinia/iaopropyi iicorw! i3/-? vrv! .frasiare l« 0.1«i ?«f!MonMe*ire ae« 
aouaoua soiution ovar 40 mrnufoi It a «o* ^a:a of t mf /mm Protam was catactad spactrgohotynatricawy at 
2i5 rwn A$ saan in figure 7. aoofoa-maia*y 13 prottm tractions wtra oottinao. 

Oi masa protetn fracfons. the one aiutad at aoout 36nwutt s was dned « vacuo, than dissotwd m IOC jif of 
Tna ovftar ( tM Tfis-HCf burfef . pH 8 5. ecntaining £M guantdtne nydrochior»de>. ano *aductd by the addition of 
CS J of 2.mircaptoeinano t fo/ 2:hours a' 40 a C *n nitrogen gas atmos^nara. Subaaouenth; ma reswting 
mistur* was incuOited w.th i mg of mono-odoacew acid m n.t^n gas atmoaohara at reo^ temoerature 
•or 1 hour wiin protection I'om light to obtain a rtdue!i#a carboiymethylaied protam 

The reductwe carboiymetryujied wote* was sub,ec:ed to revarsa prasa n.gn M^ormanea i^j-kj 
chromaiograpny unde' the sam# ^onotons is above w.m a linear gradient e-ulion of 'rom 30^ 10 30*3 
acetoniirrte/'aopropyi aiccno< t3/7 W. mwture over 3C m.n u :e» Oetecr^n made >n ma same manner as above 
disclosed aoproximata-y 3 protom; r-actions (Fig 81 ^^a* - 

Of me frtrmna thus obtained, the one e*uteo at abot 1 2* m-nuies was onad n vacuo and d ssoivad hi €0 ,u 
oi SOC* inftuoroacaic acd The sciut.on was transterred to a pciyprena-coated gtass filter no nbiected :o 
Edman dea'acanon on ar Apptieo Btosysrams Mode* 47CA secjercer 

^H-anSo ac.d was «M8ittf ^rom.tograph^ on an "MCI gel OOS «U' column (3 40 . em, 
lM.isub.sn. «asa. Ccrocrai.on) wilh single sofver, e*l.or of aceteie tufftr <10 3 ^ re 
contajn.og 0 01<^ SOS and 380c aceion,tr,ie) at a now r 3 ie oi \ 2 mPm.r a! 43' C. Oetect.cn o' o.H-arr.rc ^ 
acids was cart*ed out oy measurement ot tne aosorbance at ^9 nm ^ 

Results of tho anaiysis nave sncwec :fe am.no acd secue^ce ai tna a-nmo-tarrmnai o' tM prote.r. .s as 

fpllOwS 

Leu'Gm-Cvs Tyf.Asn-Cyi i 
PrO'Aan-»ro-Thr*Aia-Asp- 
Cys-Lys-Th/.Aiavai-x.x- | 
S«r-Ser-Aap*Pn«.Asp-A^- j 
X-Leu-X-Tftf-Lys-Aia-Gty^ : 
X-Gln»Vil-Tyi-AsP*Lys-X- 

where X 'epresents Cys o. o:n«r arrc acso -es-due ^ 
E*amp*a 2 

IH Preparation of polyclonal antibody to ayntnt tic peptides 
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SuOfMutnlly 100 uf ot 1M gtye.n.MCi' ;PH 6 01 *as lOC.d muturo arid Wl tor '0 mingli* al room 
Mmpttaturo. nw MM *tr. thoo d»aiyi.d PBS (Of 24 N*xa tl 4 C. e.wifuoK «' 

at«f*I0d. alapooatd *> atorad It 4*C 

'^E^^.^^^KCM-p.^. cor Mi... pr.parauona obt.ir.ao *Do«t *«• eomWwd and a«|ua.td 
m.l oWcl»n cor***..** utfno PBS. A pomofl of * 

•ami ;oturnt erf fr^rfl f ^u^ . ^ x^ m . inilrnl B«n>l« wef .<wnun«od »» i»t raautwa, b y 

oYoTm/ doMi « four 5,1.. * ih. do..* »M Ha (ootpod. No .«*•«— 

aS TwM««e«Of>» mdiNT a«.*ar. ootaintd. Th, antlMra obli^d war. «•*■•* 
mno^^..1e MfcMMft wh» imnng. tnd uw r.wium rwxiur. «u turtMf itirr.d lor J • J hour. 

eoSTtoC **Ed PBS. ww«d «.th , wftie^i .mount ol P6S. md «u<* wtn 0.1 M Mre^na 
^J^nd eWG^mS bTun™««r».K,n ( ..e.u*on Ocular 30.000) Th. eoneantratad a«.*ody 

"'/l^t.nJS^t. s qtowoO -i tie sim. m.nr*r and mi. it* »m. r..;eni, a. ir. <2Hdl o. 

ir^totr^v o^c^imfl ot »m poi^ow ant«ocy SoomroM gti « ttw m»nn.r .» ,n EitmoM ' 
^.7.1Si^. Jreoorot.* ol mi .".m,oo h.vmo 0-op.ne, ,d.m< M . ««k ihom ol .«. D>iptr<Mn n 
- Eu-np<* ' wm SBUinM ' 
30 txvnpl, 3 Pr.o«rilK»n ol Jp »»t-i eON* IrMm.m ol -Ji antigen By PCH moihod 

m .».«.7b «k (Al mi OfiParac Irom I « '0» K562 eeW 3V 9u»f-0«"» iMoeyanaio-ctiwm eWO *« 

f .7 t ^rr 7 vT -ner f.traci.d «.th a ohenol cHorolorm mi»lur». and praawta'td .n 

pcs>tss>ng poty |A) ms» otumeO f n ».HCr f pH 8 81. 0 1M oo!ts*w^ 

To 50 u/ 0» th« «D0v« ftKtton fri*tgf«. 2 uf o'lQ mM nau u »u v w 

o,urt .net m» m.».u. Mltetod » «™£o« ^ ^V^ tr., HM » <"Y - » 

- 
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Shuio) according to tha dlrectione provldad by the manufacturer Thai la. to i0 ^/ of the cONA eubitrtta 
(equivalent to 20 ng Of Iht cONA). 10 u/ Of 10 a cone. reeotion DUftof (500 mM pouaeJum ehJortde. 100 mM 
Tno-HC/ (pH IJ), 15 mM awgnotUn chloride and 0.1* (w/v) getafln), 16 »/ or 126 mM 4d WTt> 5 )J oi 
♦ Strand 0NA prwntf* CA A/0 TC C/T TA C/T AA C/T TO C/T CC (17 nucleotide) oorreeponoVig to ma amino 
KN3 sequence 27 3 n Figure 1u 20 u*rf primer • 1, 5 p/ of 20 uM ••tftnd OKA primer*' CA A/O TO C/T TC 
A/0 AA C/T TTCCA* [17 nucttottd*) corrupondlng to the) amino add sequence 65-70 In Figure 1 tt (20 uM) 
p*r*r 1 2 wd Oi \J of Tto ONA pofymtfUt wort added. TNa mrttura *u mid* up to • voturne of 100 u/ 
pmtmafd lor 10 mfnutee it 94'C, and suojactad to faction by 35 cycle s of success/ve mcubedon lor 1 

RWHitt it »4*C (dtnitunlton atop), for 2 mmutta at (evmeaang atep) and to/ 15-ffiftrtirs?-77€ 

(•toreador it to). Tha ri action mtaturi wu further IncuOtted for 7 minutes at 7TC. and then precfptttiad ir u 
ilhjnof Tha prtcJpnai* waa dtaaoktd in 50^/ of waltr . To IN* toajtien. i0u7cJT4 Cn4A pcJyrneraae buffar 
(0.33M Tna-acatte aed |pM 7.9). 0.06M potasaturn acetate. 0.1M magnesium acetate and 5 mM OTT), 10 pi of 
tO mM ed WTP and 6 unfit of T4 ONA pofyrnereee war a addad. Tha reeurtent mature wu mada up to a voturne 
of 100 pi. and ncubatad tor 1 hour it 37* C to ootan doubie stranded blunt ends Anarytrs of tha r taction 
mtatura by pon/acrytaintde oaf a»c:ropnoraais ravuied a band of about i 50 bp. Tha band of about 150 bp >t 
wu cut Out ol tnt potyacryUjntida gat itnp and cONA contained therein wu tnee/ied into Sma I atta of cloning 
vector DUC12 by tha didtoxy maihod. and ill Dim sequence wu detirmintd using commarciatty avaatbte 
pnrnere 1 CAOOAAACAOCATGAC* and 1 AGTCACGACOTTQTA T . Ai a reiurt tha baaa uquanca of tha uid 
PC* fregmenl wu found to ba u mown a Figure 3, and tha amino sod aaquanea aatimalad by tha 131 -bp 
frapnart co/rtsponded to tha aaquanea 27-70 in Flgura 1 and antiraty coincided with tha ammo tod aaquanea K 
d*tarnmd from tha punfiad 1F5 antlgan prctm. Tha maanad tragmant wu cteaveo it Kpn i and BamH I out 
el true racomttnant piumid punha^d and cut out or tha ecryiarnioe oei. ano ndioiefcaieti by tha ms^mm CttA 
tabeifcg technique (Anai. Biochem . 132, 6 1 ig03)» to obtain i proba for CDMA norary acroantng. That it. 100 ng 
of thia ONA fragmant wu otaioh^d m wntar *ufiie*nt to maita 32 ^J. damturad by h««ttng for 2 minuiaa at 
95*C, and immadiataiy coottd on;an «a bam. To \m wtutw. i ^ of OLB buffar (0.2SM Trti-HC/ (pH 8.0) ft 

0 02SM magnaiiumchforida.0.44%pwnarcaptoathanoJ.0 1 mMdATP 0.1 mM dTTP.0.1 mMdGTP. 1M HEPES 
{pH 6 61. ".0 \J of oligo pnmar p oN« (P*L Biochamtcai. IS uniti)) 2 \J of i0mo/m/ bevtna aarum aibumm. S ?f 
of a* 3, Pfl CTP 3000 ci/mmoi) md 2 unit! of ONA pofymarua (Klanow) tragmant wai addad ind Ihe 
miitura was mcubatad tor X mmutai ai 37* Tnn raict»on mmura wu u»«d » a proba. 

; x 
Eiampfa 4 Scraaning of cONA >6r 1F5 aniigin 

TMiy-fouf-wftOfccid human ptactnti cONA-A giti u&tty (Oon«t«h mc ) wa» uiad u a X phaga cONA 
^brary tor sc/uning. E. col* atri^ Y1090 wai mfictao «mih tha cONA library tor piaqua formation aceoromg to 
tha diractions prowdad by tha manuiaciurtr Uung tha p/obt prapa^ed ^ Eiampia 3 abova. th* 
oalow-deacnbad aavan poaifrvt plaquai wara ocumed ultimatary out ot a?proximata7 1,500.000 pr«ou«s b f j* 
piaqua hybnduation ttchrMqu*. 

E cofi atrain Y1090 mfacltd with k gill tProc. Nati. Acad. Set USA. 50. 1194. (1963)] wu tnocofatad 
togathtr with t soft agar ovt^ay maintained at *T C m Patn otanai. and ixubattd at 42* C for 8 hours. Tha 
*V*$ wara than cooiaC for 30 minufas it 4"C, ard i mtrocatiu«$a Htar (S&S mc ; BA*63 port sti*. 02 urn) 
«U ptacad on tach dilh and aitowtd to itind 'o/ 2 minutas. Subiaquantty. anothar Mtar was ptaead on that *o 
Mlir and atfowtd to Hind for 5 mtnutas Bom ntrocaiiuiosa fiftars wara immarsac rwica for 20 &acond* aach ir 

1 solution ot 0.1N sodium hydronda ano 1.5M sodium chtenda. Tha titan wara than ntutralaad by bamg 
immatiad tww* tor 20 sacondi air.h m a solution ct 2 % SSCP t» mM so*um enrata. 2^0 mM aoftu^ 
cNorida. » mM monopotuatum phospnata and 2 mM E0TA. pH 7.2) and 0 2M Trii-HC/ (pH 7.4). and !har\ 
*iad in air 'or 2 noun at 80' C. Sybsaouantiy. may w«ra soakad n 2 * SSC (450 mM sodrurr chtonda and 45 4$ 
mM *o*um dtrata) tor X mmuits at 65 A C. From tha rutin sufl>crantry mcistanad. tha Oacitnai eaai war« 
evtnfy rtmovtd witn a sponga and tnt raauttmg " vi wara immtrstc >n a solution conwmng ot 3 * SSC and 

10 * Oanharan miaiura t0.2*t» Pteoil C ?Wd poryvmytpynoUdena and 0.2*a BSA) tor 1 hour at 65 # C. Tha y wt* 
lhan <nmanad m a nybr»diiation aotution |i * Solution A (50 mM Tru-HCr pH 7 8). 10 mM EOT A 1M sodmm 
chlondl and 10 x Oanr^dl's rrastura). 0 *M SDS and hamng tastn ONA at 250 ug/m/] for 30 mmuiai at SO 
65* C. Tha ftrtara thus traatad wara piacad « a poryvinyt bag with tha hybricization sofution containing th« PC» 
prota at 0.1 ng/m/ «u adoad and tha bag was siaad. Tha hrtan .n tha bag wan iubjactad to rwbrtdaaiion 
by mcubauon for 15 houri at 5CC Thay waft than wuhad twxa with 2 « SSC-0.1*0 SOS mixtura for 5 
mmutai aach at room tamptratura. Wowao by washing for i5 m.nuias at 80*C. and thay wan aubatquanty 
wamad twica witn 0 1 * SSC-0 l*o SOS mitiura for 1 5 minuta* eacn «t 60 w C. Tha filtara wan wr appati uo «n » 
poiyv*iyao>n« ehionoi *nm (Svao Wrap* . Awhi CharricHCo '.to.) and auo;«c!toio aurondwgnphy. 
By ihn primtry acntning. 33 bh*Q*s showing a oontiva signal wara noiatao. Thaaa pontiva piaquts ware 

hBl^Ilfl ti !^ fi ff** 01 pUlQU * ,,on!ion 6y :nf * ifT,e p,1Qu * n v t,n(, ' ,atlon p f0Mflur * 

poartiva ptaquai wara finally obtained. 

Thasa pnagai wan cuitund m targa quant.iias. Iron wnch ONA was p -neo. E cott strain V1090 was grown 
ovarmght in 10 mi ot NZ rnaflium preparad oy disserving 10 g of N2 anira. 5 g of sodium cwonda and 5 mM o» 
mtqnasiiim cMorida m ifJOO mf of water and oy idjjsung tha aofution io pH 7 2 One mt of tha ovetwgw 
euitura was ntactac with tne pnaga it a -n W it.pt«i(y ol .m»ct.on tm o i » of 0 i ard ncubated tor 10 routes at 
3T C iron tranafarnd ro a fiat*, containing ) liter cf HZ maowm. and .rcjbatec to' 7^ noun at 37* w w.m a 
constant shiH^g unta tne oedema became (yied a^a mt ot cnto'oforr* was then added to me culture, wrncr 
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wu former Micvteted win shewnC; fo< » minutes The tnc:iriJ esii debr* w»» fimovid from the culture Dy 
centnluQiticn et «C f.p m. for 10 minutes, m to the res ulting supernatant. 29 Q of sodium cMondi end 70 9 cl 
0Ctytttytr>tQtyco' were ofe solved thoroughly, end me misture wu af owed to etand ovemvght it 4*C M was 
then centntuoed at 6.500 r p m. lor 20 rwrtvito*. Th# reeufnno; precipitate «u eofected. o>eined end 
disserved In » mi of TM butler cooeisttno. ol 10 nM Tna*C/ fpH 7.3J and 5 mM magnesium ewoooe The 
nAIUri WU iftfUMtM ncv it 37*c with eodec DN*ee I and Mat* A both si 10 »Q/mi. 
— TM ruction mjMlUfo wu itir r t fl-tt*«»^"4^^ *r removed of the cKWorm 



Irom an eqveoua fcyer by dfceoivti>g poryetnyenecJyeef therein. The aqutoui layer remained wes 
uttrecwtfHuged it 2S.000 r.p.m. lor 60 minutes to cofitct the pete! of phege P*tidM. The peflet *u diason*d 
ro m 1 m/ of TM buffer end subjected 10 CU'uffi entonde density gradient esntrtfugetlon it 53.000 r.p.m. for 20 
houra to obtain • freetton containing phage particles o* p - 1 45 to 1 SO. The fraction wo* dieted agamst TM 
buffer overnight, flowed by incubation for 1 *our at 37*C with added proicmaae K at 100 ug/m# 
$ubi»qutnify mt rniiturt, «u objected to a gentle phenol extraction by idolng Sft equal volume of 
% wate"saturafed phenol It was then sentrrtugec at 6,500 f.p.m. for 10 minutes, and the aoutcai layer wai 
15 treneierreo* 10 a diarysie tube and o»ah/7ed egemn water at 4*C ovtrmgn:. Approximeiefy 5 mg of DNA was 
mus obtained. m m 

These phage ONA*. when masted with Ceo RJ. afl proved to possess the ineerted i»KWfti of 1 M 8 Kb 
C^aiiton patterns of mow pra p*ret*n» with venous restriction e.vymea showed that atf these preparations 
had a common Eco ftl-Bay^ Ml fragmani el about 500 bp Ol th^aa phap ONA prapafationa. tow DNA 
so pet paraiiofti wa^SsctiS^ns tr;e^ £c£ P' and £co ai-Bam HI (momenta ware rectoned rto the Eco «i aitt 
and Eco Rl-Bam Hi %i* of the cloning veeto/ pUCijg raaptctivafy- The* baae ae^uencaa we/e detenwneo bv 
the o^xymeihod uaing comma/c»«»ty available p™r*r» ^'CAGGAAACAGCTATOAC 1 and » AGTCACGAC 
GACGTTGTA* and products aynihewad ♦atrand DNA primer •CAGTQCTACAA C/T TG C/T CC' 
COfreapontfna to the ammo ec«i aeowance 2;-32 -strand Df<iA pnmef , GTCAGCAG^GGGTTAGG , 
n coraapondmg 10 the ammo eciO 42^*7. * strand DNA pr<ner * GTGTATAACAAGTGTTGG r corresponding 10 
Ihe amino acid sequence 60-65 anc -strand DNA prmer ^CAOTGCTCuAACTTCCA 1 corresponding to tnt 
ammo acid MO>ience 65-70 in Figure \ Ail the fovr cONA preparations tested exhioited the baae sequence .n 
figure 2. that is, a eomptete M'-iengtn cONA y rne.gene of 'F5 antigen prctem consisiaig ol total lengths ot 
387 case p*rrs which code the prot9<n consisting of 128 ammo acids containing a signai oeptKie af <is 
20 N-ie'minal 25 anvno aCKSS. MeanwnJe. the tact tnat iht pnn«- base sequenct of the DNA fragment obtameo 
by ihe PCR meihod orffered lr C m that of me resultant cONA may be anplamed by thai the primer d»Simct -n 
base sequence from the C0NA was s»'ected anc ampMied due 10 tne w sa of »he pnner muture tr PCfl 



JS Cteima 

1 A grycop/Olem derived 'rom numen cei> mjmefanes. which nas a molecutax weight Of 20 to 25 «d as 
esttmateo by SDS potyacrytam.de gel electrophoresis, ^nd contains N-$*ycos«de type carbohydrate cnaui 
and prospnatidytirosito;. vd possesses an .rmoior/ activity fe comeiement-medated ceil mamb'are 

j<! aamap.e. 

2 Tne grycoprotem accorc.*nj :o C!ai- » whic" "as !he fotiowirg a.^-nc acta seqeetee 
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3. A g«ft6 coding lor tht gJytOOf ottm according to Cu*n 1 

4 Tht gtr* tccordiftg to CU»m 3. wnier hu ihe foiiem-Ag ms« Mqwc*. 
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•ATtf ea ' Ktc cm oga coo 

... w j- • • *•* 

TCT CTC CTC TX COG CTG 



CTO 



TTC 



* ACC 



TGT 



GAC 



CTC 

• • • 

TCC 

• • • 

CTC 
CCT 

• i r 

TGC 
1 1 1 



CTC CTG 



iCAT TCA 



;AAC 



AAT TGT I TCA 



GCT 
; 1 1 

OCT 
1 1 1 



CCT 



CAT 



!CAC TGC TAC AAC 



CCA ACT GCT 



i AAA ACA GCC CTC 



TCT GAT 
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CAT GCG TOT CTC ATT ACC 

* # • » m m • • ■ 

OCT GGO TTA CAA CTG 



TAT AAC AAO TOT TOG AAG 

TTT GAG CAT TGC AAT TTC 

• • « * * ? ••• 

AAC GAC GTC ACA ACC CGC 

i f • **■ "** • • ■ - » • 

TTO AGC GAA AAT CAG CTA 



ACG TAC TAC TGC TGC AAG 



AAG GAC CTG TGT AAC TTT 

AAC GAA CAG CTT GAA AAT 

GGT GGG ACA TCC TTA TCA 

GAG AAA ACA GTT CTT CTG 

CTG GTG ACT CCA TTT CTG 

CCA GCA GCC TGG AGC CTT 



CAT CCC TAA 

... ... ..[.'• 

5. A method to* Iho oroductton of * glycoprotein oevtved from human c«f memb'ene. which * 
motecuta/ #t*flM 0* 20 to 25 Kd aa eaiimated by SDS po*ec/yiamide gel efetf rophprea*. end conuma 
M-gfycoaida typo ca/Oohyottta chain and photphabdyinoeitoi. anc posMeeea an inNtoitory activity to 
con^meffl mediated ceil rnaroorane damage, characterized « that it comprtee* preparing human eel 
membrane fraction and aoiubttting pfottma from the Tsmtxaoe in an usual manner subjecting the 
*0*JD*tod protero to an aftmiry cnromatograpny using if$ antibody an* • Kiting the above gfycop/ott'n 
tnere from. 

6. Tna method according to Geim 5. wtw e*n »he nvmen ceil it human erythrocyte 

7. Tna method according to Caim 5 or 6. wh«re-n the oncoprotein has the loitowing base seouence 
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TGC ! AAA ACA GCC GTC 
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TCT ! TCA TCT CAT TTT 



55 



SO 



55 



45 



I EP0UU13A2 



GAT 



CCG 
OCT 



TGT 
OGC 



CTC ATT ACC 



TTA CAA CTG 



TAT 

• • • 

TTT 
•AW 

• ■ • 

TTG 
ACC 
AAG 
AAC 

OCT 
GAG 



"AAC AA5 TOT TSG AAS- 

«4 



GAC 

AGG 
TAG 

GAC 

GAA 
• 1 1 
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8 A mainod to* tf* production of a gent cedng tor ir* gjycoprotaM according to CUtm 5. *mcn 
eonpnaas prtcanng u a proof a partia' cONA fragment coding for • part of tha gtycoprotam bv 
pofymtfat* cna* r»acllon.;tcr«»o*ng rha gt«a from X pnage cONA Horary by plaque hyfyidttation 
tecnmque u»r>o »tid probe, Cgltunng a pnage o» a positive ptaque m said hyDndnation tecnniQue and 
ourrfyng the gtna from Ihe pnas« in an usual manner. 

9. Tp» maihod tec Of ding tp Oaim 6. wmer ein the gene has tr • io**wng oase sequence 

i 



50 



■»:3 595388 7-i 



21295HS*S:* 9 



"ATO GGA 



EP 0351314 A2 



ATC CM GGA CGC 



TCT GTC \ CTG TTC GGG CTG 



CTG 



TTC 



TGT 

GAC 



* AAT 
GAT 



so 



55 
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TGC ! CAT 



CTG OCT GCT 



TCA GGT CAT 



1$ * AGC CTG j CAG TGC TAC AAC 



CCT j AAC CCA ACT GCT 
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TGC ! AAA 

j ... 
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TCT GAT TTT 



GCG I TGT CTC ATT ACC 



AAA GCT ! GGG TTA CAA GTG 



TAT AAC I AAG TCT TGC AAG 
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TTT GAG CAT TGC AAT TTC 

• • ■ • • • •*« . . * • • • 

AAC GAC CTC ACA ACC CGC 



"TTS IBS GAA AAT OAS CTA- 



ACG TAG TAC TGC TGC AAG 

• • « ••• •!■* 

AAG GAC CTG TGT AAC TTT 
1 1 1 • • • « • • 

AAC GAA CAC CTT GAA AAT 

a * . ••• •** * • • 

1 

GCT OGG ACA TCC TTA TCA 
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GAG AAA ACA GTT CTT CTG * 

CTG GTG ACT CCA TTT CTG 

.!. . ... ... ... ^ 

GCA CCA GCC TGG AGC CTT 

CAT CCC TAA * 



10. Tht mt thod accofC*>9 10 Ct*m 6 or 9 wnr'em > p*«?« cONA uourv it p<w*3 'rom human 
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Fig. 3 
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TCTATAACAACTGTTGGAA 



TTCCAiGCACTC 



B*:X»-cx "• t;;c;tr 7C2C : 7-18-31 .* lUIPM : 



? « i * b « jo & * • 




E£ST C2FY AVAILABLE 



* . 7-1B-31 : t :42PM ; 



* i «' a i t s i --i ; U j 4 



EP 0351 MM 



Fig. 4 
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Fig. 5 
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